This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 


BEST AVAILABLE IMAGES 


Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 


BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 


IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


(51)Int.Cl. 


PATENT-ABSTRACTS OF JAPAN 

( 1 1 )Publication number : 09-092775 
(43)Date of publication of appli cation .04.04.1997 

H01L 23/50 


(21) Application number : 07-244204 

(22) Date of filing : 22.09.1995 


(71) Applicant : HITACHI CABLE LTD 

(72) lnventor : OTAKA TATSUYA 

HATANO KAZUHISA 
MURAKAMI HAJ1ME 
YONEMOTO TAKAHARU 
YOSHIOKA OSAMU 


"^^iMlcONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
Sess in CSP (Chip Scale Package) structure by which a 
e TZ e of the same size is mounted on a sem.conduc or ch. p . 
SOLUTION: A lead frame 4 to be adhered to ^«J^ Qf 
chin 1 is almost the same in size as the ch.p 1 . The surface 4e ot 
2 inne lead 4a of the lead frame 4 is coined to form a corned 
Sr?5 with reduced thickness. The lead frame 4 and the end 
Lrface c of the chip 1 are adhered to each other with a double- 
facfd Lhesh e tape 3 interposed. The coined part 5 of the inner 
fead 4a is connected with a bonding pad 2 of the chip 1 through a 
bonding wire 9. The surface 1 a of the chip 1 is packaged with a 
mold Sin I thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES* 

„ „. nt office is not responsible for any 
arages a ca^eo" y the use of this translation. 

, . This document has been translated by con.puter.So the translation may not refect the original 

? shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Sr£ ( n Pile up the leadframe of a semiconductor chip and abbreviation same size on the surface 
[Claim 1 J File up me im throueh adhesives. Connect the inner lead and 

of a semiconductor chip, and it sticks througn ™«\ f r0 nt-face side of a semiconductor 

semiconductor chip of a ^^^.^^^^^Sith the front face of an outer 
chip is closed by ^^J^^^^^^of^ outer lead on the closure 

face of an outer lead. u/hirh ako closed the gap betv/een the 

(CUim 2, The ^^jS^S ^ *» a 

semiconductor chip by the mould resin. adhesives which 

between an inner lead side but between outer lead sides. 


[Translation done.] 
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« »nt Office is not responsible for any 
S'^.S » tne use of this U-Huon. 

LThis document has been translated by computer. So the translation may no, reflect the original 
2 shows the word which can not be translated. 

3Jn the drawings, any words are not translated. 


DETAILEDDESC^TW^ 
[Detailed Description of the Invention] 


[00°2] . , 1A1(U a tK/> i nr n Md On Chic) structure which can contain the 

(Description of ,he h»rVfl| ^^.X, on . large scale is adop.ed 

S S^* SKS«y) corresponding ,0 .he demand of high denshy 
in mass dkam (uyudim\. ixa. increase in capacity has 

assembly .he ^^J^^^S^X^ ** " 
come .o be required. More* e re(juction of sizcs , such as , perS onal computer. 

equ.pmen. should also be "'"'"""^i""^ ^ , , he area which , package only has chiefly 


rOM3Konven.ional.y, .he semiccnduc.or device called CSP (Chip Scale Package, which exposed 

semiconductor chip 21 witn aanesi\ es m v,a , bondin° wire 24, the front- 

Sofo^^ 

the leadframe 22. 

but has come to be reflected also in the th.ckness direction of a package Hw ev o : si 

to prepare a level difference in a lead by carrying out down set P^^^^^Z 

processing depth beyond lead ** is needed, and the part and package thickness cannot 

10006] moreover - although the minimum package can be " ^S^dS^ ^ 

same as that of a semiconductor chip 1 - dispersion ,n the size of a J™J 1 a ™ of 

time of a mould resin seal - a mould - there is a possibility that metal mold ma> damage part 

[SrpSrmorVsince adhesion fixation of the leadframe to a ~^Z^r^on 
Performed only by the inner lead side, although the case where fixation n he th .ckncss d.rect.o 
by the side of an outer lead was not enough arose on the occas.on of a mould resin seal, » hen 

10/01/2003 
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flX ation no, enough, a mould resin needed to begin to dele, a wraparouno a.„ - .. u 

thinly on the surface of the outer cad_ ^ iroub)e Qf ^ convcnljonal technology 

[0008] The P^f^ '^rconductor device which can make packa 8 e thickness th.nner. 
mentioned above and offer the sem.co ^ ^ ^ scal (q offcr ^ 

Moreover, the P^^V^toXtor chip does not damage. Furthermore the purpose of 
semiconductor ^ dev.ee »h.ch a sem.con^ ^ ^ devjce wmch does not need 

face of an outer lead. 

[° 009 1 • u d n w,ml The semiconductor device of this invention piles up the 

Means for Solving .the Problem] The sjze on lhe surface 0 f a semiconductor 

leadframe of a ^^f^^^ZTmtr lead and semiconductor chip of a 
chip, and sticks ,t through ad hes ax « Co nnec U semicond uctor chip is closed by the 

leadframe by the bonding wire and t he fron x . face o ^ ^ ln ^ 

mould resin so that ,t may become Hatred v m> the i ^ ^ ^ face 

semiconductor device ^/ of ^ er "d is reduced, and one step of inner lead 

The thickness by the side of the front lace 01 an connected to an 

front face is made lower ^£^™™^^t& thickness of an inner lead is 
inner lead may not cross he front ^o^M** ^ ^ one step than an 

S^X^te - =e *™ set of the ,ead is ca * ed ou1, packaec 

the end faces which form the sue of a fi^g^JZ semiconductor chip by the mould 
and are formed when a leadframe is piled up on i we Moreover, making the adhesive* 

resin can P^]^^^^ST!iSS£^ Z not only between an inner 

«* — d ° f the mou,d resin to the front 


face of an outer lead. 


(0012) Near ,he cen.er ofsur ace la «M£ *»m f^^rfate fa'of this semiconduc.or 
semiconductor chip 1 is consumed. The >"™ am = a s,u . j , ead 4a for connec.ing wi.h 
chip 1 consists of same sizes as a semtconduclon ^ a „ achmem by lhc 
a se P miconduc,or chip . and o u ,er £d 4b u ed as an ex, maH = ] ^ ^ ^ ^ 

scm.conduc.or chv 1 ^f^X^adhesives so .ha. end-face 1c of a 
[0013] Instead of having not bent, a leadframe 4 reduces a ^part 01 in c , 

4c)ofouterlead4b. „i al ,no 6 was oerformed to the coining 

[0014] Thus, the bonding pad 2 allotted near [ where silver plating 6 > per ^ Qf 

section 5 of inner lead 4a which reduced th.ckness and * a ^ lo ^ e [ ^ ^ 5 and a 
outer lead 4b, and silver plating 6 was performed ] the center o the com ng ^ 5 5 js 
semiconductor chip 1 is connected by the bonding wire 9. Since cm step o c g 
low, the height of a bonding wire 9 can be stopped lo ^ ^^^^^^ chip 1 . 
[0015] Closure by the mould resin S is performed by the s rface l a s.ae 
Thickness of the mould resin 8 is made into the same height a ^lace 4c oi outer 
althoueh inner lead 4a, a bonding wire 9. etc. are buned and protected in the mou.d 
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r ,pr lead 4b is exposed to closure resin surface 8a. Ai this lime, it is small in the area of a 
4C °w? e e and n order To make thickness of a package thin, it is made for the mould res.n 8 not to 
J' the surroundings top in rear-facc lb of the end-face 1c and the sem.conductor ch.p 1 of 4d of 

jV « nf a leadframe 4, and a semiconductor chip 1. 
SJi5 ?hu since ^constituted semiconductor package has prepared the level d.ffercnce m the 
[0016] Thus s nee he cons ^ ^ ^ ^ ^ ^ Icadfranie hke before . 

Mnt^rTaXge thickness turns into thickness which totaled the semiconductor thickness of tip, 
^S,ided adhesives. and lead of one sheet, and since the processing depth 
"ore than the double precision of lead which a down set requires ,s not required of a lead 

^i^nSSS^ SSUage mentioned above in order to make 
[ a fie Rh of the mould resin 8 in agreement with end-face lc of a sem.conductor chip 1. the 
"adtarne 4 u d fo r a package is first constituted so that the position of the resin dambar 17 may 
b znZcd along with the periphery of the semiconductor chip 1 shown with the alternate long 
andTho dash line, as shown in drawing 2 . moreover, the mould used at the time of package 
InufaTre * metal mold is made into the almost same size as the appearance of a semiconductor 
S and as the mould resin 8 does not turn around it to the rear-face lb s.de of a semiconductor 
chip !' it carries out the mould only of the front-face side of a sem.conductor ch.p In add.tion, 4d 
of end faces of a leadframe 4 turns into a cutting plane of the resin dambar 17 
rooTsi Metal mold cuts the resin dambar 1 7 after a mould, and Leads 4a and 4b are separated 

eparateTy Here, before cutting the resin dambar 1 7, it is good that wetting with solder performs 
food s h er plating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould resin 8 
rimul aneS wfth the silver plating 6 of the coining section 5 of inner lead 4a. If U cames out 

fce toft becomes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
is advantageous after a mould also at the point that the process which gives a damage to a package 
can be reduced while it can carry out cost reduction. 

Soi9] According to this manufacture method, remaining as it is or since ,t can omit a pan and can 
use though it is equivalent in price as compared with the conventional mould package m the 
ma^ufactfring process and res.n mould process of the LOC leadframe currently performed 
conventionally, the package of small and a thin shape can be obtained more. 
S5S?S« the' wayj the size of a package is the same as that of a sem.conductor chip , in 
the mould field of the package structure shown in drawing 1 --dispersion m the size of a 
semiconductor chip 1 - a mould - we are anxious about metal mold damaging a part oi 

m duel" chip ! such concern performs a setup to which a ^[^\^^^° A 
a semiconductor chip 1, as shown in teingj .t >s cancelable namely the S ,ze o 
- a semiconductor chip 1 » a little -- large - forming - the res.n dambar 17 of this leadrrame o 
fo^a Httfc morc greatly - a mould - when the size of metal mold is doubled and formed, even 
f?r P ersion suTts thereof a semiconductor chip 1 - a mould - since metal mold stops touch.ng 
end-face lc of a semiconductor chip 1 , it can prevent breakage of a semiconductor chip 1 In 
addition, the gap G formed between 4d of end faces of a leadframe 4 and end-face lc of a 
semiconductor chip 1 is buried by the mould resin 1 1 by closure by the mould res.n 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould res.n 1 1 after a resin : seal. 
[0021] Moreover, if the package structure shown in drawing 1 and I djawmgj . ; not enough as 
fixation in the thickness direction by the side of outer lead 4b on the tape 3 with double-sided 
adhesives in case the mould of the package is carried out, a mould resin will need to begm to 
delete a wraparound and a front face thinly to surface 4c of outer lead 4b. This can prevent 
effectively surroundings **** to outer lead surface 4c of the mould resin 8 by making t he tape U 
with double-sided adhesives with thickness equivalent to .he tape 3 w.th double-sided adhesn es 
by the side of an inner lead intervene between the semiconductor chip 1 near the package 
periphery, and outer lead 4b, as shown in drawing 4 . In addition, of course, it is good also as 
structure which combined drawing 3 and drawing 4 . 

[0022] Moreover, with the structure of drawing! , drawine 3 , and draw,ng4 although silver 
plating 7 was performed all over surface 4c of outer lead 4b, if it does so. .t w.ll be expected that 
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, he silver am o»„, of eyes — J^^^^^^.^T 

performed silver plating. sheathing of the solder plating 1 6 to 

[0023] Dravving6 ^J*/^? that the process of earry out [ to the front face of 

surfac r isr^^^s^ g ^ ves a damase afier a mou,d to a packase 

increases as nw»««J t S2mSon described above, the thickness of 0.3mm and a leadframe of 
f0024l In the gestalt of this operation oescnocu , , Q J5 d a tape WJth 

he thickness of the ^^^^^J^^c^ ^u^ lead. Moreover, 
double-sided adhesives. Moreover, 0.07 5«™n ~"»ng perlorm ^ 

although the coining method was ^J^^^^^l^, although the tape 
is only good also as adhesives. 

the semiconductor chip by metal mold on ^ P^!l^Si«^mducw chip placed also 
to make the adhesives which stick a ^.fijJ^J^^i^ftcc of an outer lead can 
between outer lead sides, the wraparound of the mould restn on tne rroni 

be prevented, and surface shaving **** is not required. 


[Translation done.] 
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* NOTICES • 

^•sl-n, been rrans.a.cd by corner. So ,be rrans.a.ion nray no, raHec, rhe oH g i„a, 

-he »°'« ™ hich "°' b£ S U,ed " 
3. ta the drawings, any words are no. translated. 



DRAWINGS 



[Drawing!] 



[Drawine 31 
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Japanese Pateat ^ l±emtion Ne> . 

I TITLE OF THE INVENTION) 

Semiconductor Device 

[CLAIMS J 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a size substantially equal to 
. that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed • therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip i„ such a £ashion thafc it 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the size of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 
[FIELD OF THE INVENTION) 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
, semiconductor package having a thin and compact structure 
* substantially e^al in ei2e to . semicenducter ^ 
packaged therein. 

(DESCRIPTION OF THE PRIOR ART) 

in DRAMs (Dynamic Random Access Memories, having a 
• l- 9 e capacity, an LOC (Lead On Chip) structure is mainly 


15 
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u= a w Mch is cap>bla of iHowing a Mmleonductor 

P ' Ck * 9e ' ^ ° rdei " ~' » "^ir^c of hi 9 h-d.nsic y 

m ° Unti " 9 - Bowev ' r - «- — « —a of „ incre „ ed 
«P.c ity resulted in . requireTOnc o£ 

semiconductor ^ „. vi „ 9 . £iM reduced cc ^ 

l.v.l. Simil . rly . ..^conductor p , ckaaet ^ eaectronic 

fiance, such „ f .„ lnil . MehiBM< pereonsi 

IC «rds. .„ d the like baen regu . red m ^ ^ 

compact structure in p.« with the ^ trand ^ ^ 
electrons appli „«s toward a compactness, rurthermore. 
such a compactness of . semiconductor P . ck . 9 a have oaan 
retired with rao.rd to not on ly the are. occupied o y the 

semiconductor packaa* k,.- 

Package, but also the thickness of the 

semiconductor package. 

in order to meet tuch retirement., a semiconductor 
c.«ce has heen proposed which is c.Ued a - C SP .Chip Sc.!. 
J-c^e,. (J apanes. , atent Laid . epan ho Heieei 

. in such . CSP p. ck . g .. e . ch lMd ia partm 
•xposad .t t „. lower eurfaca o£ ^ ^^^^^ ^ 

Fa 9- ? illustrating a def-a-ii»^ 

9 » detailed structure of this CSP 

Package, a lead frame 22 havinc th . 

* navmg the same size as that of a 

semiconductor chip 21 is bonded to fll . • 

naed to the waring surface of 

the semiconductor chip 21 rw • 

P that is . the surface 21a> in 

such a fashion that their 

«ir corresponding edges are aligned 
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with each other bv m***^ * 

«er. by means of .„ adhesive 23. inner leads 

«a of the lead fr.me „ are conn ^ ^ ^ 
=Mp 21 by mean, of bonding wires 2,. :n thl . ««. M 

*« •»« using . molding resi „ 

« In this enc.psm.ting process, the semiconductor chip 
21 is encp.ul.ted by the moldin 3 resin 25 .t its portion 
toward it. .u r ,. c . 21 .. th . r<by c>uelng ^ ^ ^ 

e.ch outer le.d 22b to be expo.,d at the surface 2S. of the 
molding resin 25. 

in this case, it is necessary to provide a stepped 
lead structure in order to prevent the bondi„ g uire s 2, 
"rving to connect the inner leads 22. to the semiconductor 
chip 21 f rom being protruded from the surface ,5. of the 
«.in 25 flush with the surf.c.s 22c of the outer le.ds 
«b. to this end. i„ this COTVentio „ al ^ ^ 

" ^ SUbi "" d » * '—ting process so that 
«ach inner lead 22« <.<* i~ 

"* " lo, " r th «" ".oci.ted on. of the 
cuter le.d. 22e b y on. .tep. 

(SUBOECT MATTERS TO BE SOLVED BY THE IH VEHT 10M) 

tec^- 1 " aCCOrd ' nCe With ib ° Ve conventional 

htvT' C °" P,Ctn '" " ' ~~ *«« can be 

Sieved „ ieh resard „ ot on]y 

"■^conductor pach.ge. but . lso th . t „. „ 

iSO the thickness of the 
"-conductor package. Houeve . 

e-. smce this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip i has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip l has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. i„ this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is to solve the above 
mentioned problems involved in the prior art, and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable o£ 
preventing its semiconductor chip f ro m bea.ng damaged during 
an encapsulating process using a molding resin. Another 
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of t h . invasion is to provid mum6 ^ 

-vie. h.v lng a structure eapabie of ; 

«*.ira TOnt £or iCB Mtlr ltld surf>ce ^ ^ ^ ^ 
•Iter an encapsulating proceas. 

S 

.IMEANS FOR SOLVING TOE SUBJECT MATTERS) 

Tha present invention provide , . seniconductor 
including a semiconductor chip. .. le . d £r . m . having , 

■ -«.n t i.n y egu.i to tlMt o£ the Jemiconductor cMp> 

lead bo „ded ee . surftce ot Mmiconducco _ 

chip by an adhesive lavar interposed cherebetween ^ ^ 
condition in „ h ich the le>d f _ ^ ^ ^ 

ee^conductor chip . tonding ^ res adapted ^ ^ 
leads inched in the le . d „ ^ 

- . resin . nc . p , uUc . adipted ^ ^ 

7 d SUrf, « " "* —doctor chip in such . 

*.« it „ . tur£ . e . Muth ^ >urtice e£ 

- —r lead, included lB eh . lead J 

» ' it/ the outer ie * d -■«»-— - 

"T Whe " in ° £ h " ' —ad 

« a auri.ee cher.o, in such . £ . shio „ ^ 

«~ connected to che in „„ le . d ^ 

t SUrf> " "< - cna c, the outer 

whereby the surface of che inn , ■ 

25 • 6X1 . lnner lower than the 
6 ^f a ce of the outer lead by one st 
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In the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip. In this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip i„ an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. x„ this case , it possible ^ ^ 

molding resin from spreading on the outer lead surface. 

I PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. a i8 . cross-sectional view 
illustrating a CSP structure in which a lead frame < having 
the same size of a semiconductor chip 1 is bonded to the 
semiconductor chip l. 

The semiconductor chin i <» • ^ 

cnap i ls provided at its wiring 

sur face, namely, a surface i » • ^ . 

y. a surface la, with bonding pads 2. These 

bonding pads 2 are arranged in • ■ 

n 9*d in the vicinity of the central 

Portion of the surface i a T k. i 

The lead frame 4, which is 
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.tt.ched to th, surface la of the semiconductor ^ 
the SIme s i2 . „ th . t et th , semiconducter chJp ^ ^ 
le.d free* 4 includes inner Uads <a adjpted ^ come 
eont.ct ulth the Mmiconductor cMp ^ outer iMds ^ 

«* ..rvin 9 .. „ externil tenninti nt 

b«..en the .emiconductbr chip a .„ d le . d frame , ^ 
achieved by ov«n.ppi„ 9 the Mmiconductor ^ i ^ ^ 
*«-. < with e.ch other i» s uc „ . fa6hiOD ^ ^ ^ 
-rf.ee ic of the ..^conductor chip a is . Ugned wich „ 
.ssoci.t.d one of end surf.ee. 4d of th. ,..d fr.„e «. e„a 
-t.rpo.ins . douMe-sided adhesive t.p. 3 betwee „ th . 
=verl.pped semiconductor chip a .„ d J«. d £r . me < . 

The le.d fr.™ < h „ . ttructure ^ ^ ^ 

. reduced thickness .t . desired portion thereof. Th . t 
..eh inn . r lead 4 . h .. . § ' 

thiccness i... th.n that o£ „ ...^.^ ^ ef ^ ^ 

«b. Xh. coini„ 9 portion , it Iemed by ceini 
- .c« of the inn . r lt . d ^ ^ 

■ surface of the inner lead 

4a. that as, a surface 4c. 
Accordingly, bonding wires 9 wh^v, 

9 wares 9, whach connect the inner leads 
<a to bonding pads ? «f 

9 Paas 2 of the semiconductor chip i 

respectively, have a height lower than a surface of each 
outer le ad 4b opposite to the bondin 9 surface of the outer 
<b. that is. the surface 4c. 

F ?r the coining portion s «f w • 

H lon 5 °* each inner 1 ad 4 a 
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arr.n S .d at . level lov , r th „ ^ <c ^ ^ 

a.soci.t.d outer l.. d 4b by virtu . o£ ^ ^ 

thic.cn.ss r.ducr. i0 n. . siiv.r pl stin 3 process conducted 
to to . silvsr pl. ti „ 9 £ilm 6 . Th . co . n . n3 ^^^^ 5 
f«— with th. sUv.r pa.tin, tUm « „. connected ^ 
the bondino psd. 2 arr.„ 9 . d n.ar th. c.ntr.l portion of th. 
semiconductor chip , by mMn . of t „. ^ § 

resp.ctiv. ly . sine. e.cb coi„ ing portion 5 is err.no.d et 
. lev.! io„.r than th. surface <c of th. associated out.r 
l«d ,b by on. step, th. associated bonding „ir. <, can be 
concroiied to h.v. a hei9ht lott „ th , n che <= ^ 

the outer lead 4b. 

An enc.psuiatin 9 proc „ t usina ^ ^ sin ^ 

conducts « . region coward surface ja ^ ^ 

se mi cond„ctor chip tbereby formi „ g . ^ 

Th. tbiocnes. of th. r..in enc.psuUte . i. determined 
» such . f„ hion tb „ the rMin enctptul>ce e ^ nush 
with th. surf.c.. 4C o£ th . iMd< ^ ^ - 

'• Th. in „ er lead , „ >nd bona . Bs ^ ^ ^ 
enc.psui.teo b, th. r..i„ .„ cap , ul «. , ^ 
P-.ct.d. The sur£ . ces <c of ie>ds ^ ^ 

exposed at the surface 8a of the res,,, 

ne re sm encapsulate 8. i n 
order to reduce the area of the pack ao „ k-, 

Package while reducing the 
thickness of the package. the — < 

a cne resin encapsulate 8 is 
Prevented from extending beyond 

yona each end surface 4d of the 
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lead frame 4, each end surface i r «f 

race lc of the semiconductor chip 
lc. and the surface lb of the semiconductor chip i. 

"nee the semiconductor package configured as 
mentioned above has a stepped lead structure forced usi ng a 
coining process, it is unnecessary for its lead frame to be 
*°wn.set. The semiconductor package has a thickness 
corresponding to the sum of the thickness of the 
semiconductor chip, the thickness of the double-sided 
adhesive tape, and the thickness of one lead sheet. The 

thackness of the semiconductor package can be • • 

K*<-* age can be minimized 
^.use the lead portio „ of ^ 

-olve. no Mchini „ 3 depthi „ rrespondin9 ^ n ^ cm 
«»es the ,..„ thieve... required in a down _ Mt 

*» the fabrication o£ the above mentieMd 
..^conductor P.=^«. the lean f rame 4 „ fabricate 

>«*'.• i. «r.„ 9 ed „ ith re5pe « ^ 

*« » ««„d . lon , t „. p „ iphertl aase; e£ 

: ~" iCOndUC " r Chip 1 >r -otced „ne. in „, , 

«° »• to align ,. ch end , urfac . ,„.,,,, 

r " e * 8b ° f the resin encapsulate 
° with the associated en d surface lc 

ch "-lace lc of the semiconductor 

a P 1 - The mold used in fK A * w . 

in the fabrication of the 

.^conductor package ha. a subst .„ ti . ny equaJ ^ ^ 

«» ^ the semiconductor chip The resi „ encapsulate 

° nly " ' «-« the surface o£ the 
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semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip 1. Eac h resin 
dam bar 17 is cut along the associated end surface «d of 
the lead frame 4 . 

After molding. th . r(ssil) d ,„ b .„ „ ^ ^ ^ ^ 

■old. thereby achieving . separation of th. Lad. „ „ nd 
«»■ It i. desire. that. prior t „ t „. cutting of 
resin dam bar. ,7. a a i2v . r pl . tiBg £ilm , prcvi<J . ng # ^ 
flowability of adder i. fere»d on th. surface. < c o£ tne 
outer leads <b exposed st th. surface e. of th. resin 
encpsulat. e. Th. formation of th. silv.r plating m. , 
may b. conducted simultaneously with the formation of th. 
silver plating m . , on eh , coining ? ^ ^ 

rnn.r leads ... In thi , „ se> u ig ^ 

an external sold.r plating pro « S6 for th . surf>ces ^ ^ 

out.r l..d. «. Accordingly, it is pos.ibl. to r.duc. th. 
costs. «... there ls , n , dvanti9e ^ ^ 

process... „ nich My d „„, ge pack>9e r ^ 

completion of th. molding process, i. r .duc.d. 

In .ccord.„c. with th. f.bric.tion method according 

to th. pr„.nt invention, it is possible to us. th. 

fabrication proc.ss for LOC lead fr.mas and th. r.sin 
»="ing procss associated therewith as they are or while 
P»rti.lly eliminating them. Therefore, it is possible to 
°ot.in a packsge h . ving „ ^ ^ 
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structure while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1, however, if the semiconductor chip i has a deviation in 
si.e, the mold may then damage a part of the semiconductor 
chip l. This is because the package -has the same size as 
the semiconductor chip i at its molding region. Such a 
problem can be eliminated by setting the molding region to 
• have a size slightly larger than that of the semiconductor 
chip i. where the lead frame 4 is fabricated to have a 
size slightly larger than that of the semiconductor chip 1, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame 4, the mold does 
not come into contact with the end surfaces lc of the 
semiconductor chip i even when the semiconductor chip 1 has 
a deviation in size. Accordingly, it is possible to 
Prevent the semiconductor chip i f roffi being -damaged. 
Although there is a gap G defined between ftach ^ 
«d of the lead frame 4 and the associated end surface lc of 
the semiconductor chip l, chis gap G im £m#d ^ ^ 
-Iding resin U during the formation of the resin 

encapsulate 8. Thus, the -t,h 

' cne end surfaces lc of the 

semiconductor chip l are protect-*.* w 

protected by the mold resin 11 

after the formation of the resin encapsulate 8. 
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Furthertnor , in the semiconductor package structure 
shown in Pigs. 1 and 3. if the lead frame is in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. in this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ou.er lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package. A combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. 1( 3 or «, this My inevitably reeuU 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating fii m . as i ndicated by ^ reference ^ ^ 

F *9- 5. In this case, there s e ^ 

. tnere is an advantage in regard to 

costs. The reference numeral tc ^ 

numeral 15 denotes an area plated 
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with no silver plating film. 

Fig. 6 illustrates an example in which a solder 
Plating film lf is formed en the ^ ^ ^ ^ 

lead 4b. As described above, the formation of the solde- 
Plating film on the surface of the outer lead «b inevitably 
involves an increase in the number of presses damaging 
the package, of course, this is not avoided in the present 
invention. 

In the .bov. mentioned embodiment of the present 
invention. . semiconductor chip „.. used „„icn hss . 
thickness of 0.3 mm. The le . d fr „ M uM ^ a 

°< °-!S mm. M »o. the douM.-sided edhesive tep. hes . 
tot,! thickness of o.os mm. The inner L.ds were subjected 
to . coining process to h.v. coining portions hsving „ 
thickness of o.o,s mm. though the coining process 
«.d ss . method for reducing the thickness of the inner 
leeds, . heu-etching process mev be used. Mthough the 
aoubU-sided sdhesiv. t.p. u .. d . ^ 

■ «t.chi„g the semiconductor chip to the Usd frame. .„ 
adhesive may be simply used. 

(EFFECTS OF THE INVENTION) 

lea* sp u :^:ir;r:viSeSVa re r:2uc C r ntion ' a s — ed 

each inner lead AccordiLw reduction the thickness 
^"Jfhfning depth .xeJSS S^i.iS £ 1 £ MC "" ry C ° * ive 
•«acha ni ng depth is required in rht t thackness - Such a 

quirea an the conventional method in 
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* acc ordance 

Produce a eemi conductor p^kepe^ " U P° Mi "e to 

of the semiconductor chin i« f "*9htly larger than that 
invention, it is poLible tn a ^° rdancc "ith the presen" 
semiconductor chi^fr^ e f fectiv «ly prevent th« 

Moreover, if ffnn^hf d "" 9ad b * the 
from spreading'on'tne at".": or ST™ ^ m0ldin * 

of the semiconductor chin 7« .1 , frame to surface 

outer lead surfaces. "^necessary to ahave off the 
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; — » ■ «. ., P in . diae _. 
• ^ « - , di «« ions _ Pt in . direction of twckne ; s: 

with the present invention means a c • 
5 , means a semiconductor device 

5 employing a lead f, Q e^ce 

^ f " me amo "9 ^ defined CSP tyoe 
semiconductor device. 

i, tn. csp type seniconductor deyice d> 

encapsulating reii, e 

nec« sarl l y „ eed t „ fce 

r«in. Moreover ., thS ""P'-LtinB 

col " Sari " ^ ° U " ide »' ««* 

™la tin9 -y b. ceva red „ ith , p . otectiv . f " e 

"V na.na of .„ >dnesiv<! P-°tec tl v. , rMW 

(FUNCTIONS) 

-.Ji :rr* Mui,ted — — . 

2ed structure and thus an < 
.«lc iMcy . At this t . °' ln """ d -»«». 

-lcc„ ducIor device a l ; " " - ~=. P s U la ted 

TO , in ; ::;:.:;ir l?rocess °-' th - - 

« a. ,,e «... „ ' P """ °-' th * "»« 

' °" " S;nS ° lead fr .„ 


20 


M-5599 OS 
9-8207 


~ — n „ ity of the outer leads due to ; 

process. „ or . particularly, 

**«. shaoed i„ . 3 ~ltipi„ ned i ead 

ped in a manner tn « in „ er 

5 »Uer than chat of t „. . d . 3 - h «"»s 

the lead frame blank by a t„„ .. 
etching p roceS!i tfc . y two-step 

«„ • Ie " s "ranged a- , 

«*»• P»ch, can meet . demand for an inc. 

~ - - semiconductor de.ice. ^7. V ^ 

— ed ^conductor de.ice is fabric t ' ^ ^ " 
manner rha- - in s uch a 

... e,ual tothat - P ta 

can be miniaturized. T n arf H, * • 

— leads fabricated b y a tuel ^ °~ 
«tK ep et ching Droces* a * 

shown Fig. 8 has a Process as 

—ding four u „ .T^" -p. 

P6S res Pectively provided with . f« 

surface , icn a first 
u --ace, a second surface - .w 

' — e and „ " " ° PP °"" " °» 

nush with one surface *w 

- -me blan, ^1 J? " " 

flat and • 3 " °' " Ch lB «* U.d is 

-"t, and is excellent i- w<-. k 

as th. ,■ --•-beading property. Moreove- 

• «- /net surface of each i„„ er !eaa f , it 

"ltd and fourth surfaces 0 . . 

w ~ ^ne inner leads k 
"neve shape depressed tow. re .. . 

" c :a « in "°« of the i„„ . 
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